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A SURFACE ALBACORE SURVEY I N  THE CENTRAL AND WESTERN SOUTH PACIFIC OCEAN 
Jean-Pierre  HALLIER* and Jean-Yves LE GALL** 
Important s tocks  of s u r f a c e  a lbacore  (Thunnus aZaZunga) e x i s t  i n  
t h e  A t l a n t i c  and t h e  North P a c i f i c  Oceans, where they  support  s u b s t a n t i a l  
f i s h e r i e s  (on average,  35 O00 and 80 O00 tonnes r e spec t ive ly ) .  I n  t h e  
South P a c i f i c ,  su r f ace  a lbacore  are f i s h e d  around New Zealand c o a s t s  dur ing  
t h e  summer season. The s i z e  of t h i s  f i s h e r y  i s  st i l l  small but  i nc reas ing  
(1468 tonnes f o r  t h e  1979-80 season and 2085 tonnes f o r  1980-81). Between 
10"s  and 25"S,  as i n  t h e  North P a c i f i c ,  a lbacore  larvae are abundant i n  
plankton n e t  tows. Surface a lbacore  are probably numerous a t  t h e s e  l a t i t u d e s  
from New Zealand's east coas t  t o  t h e  e a s t e r n  South P a c i f i c  and an important 
s tock  may t h e r e f o r e  e x i s t  i n  t h e s e  waters. However, very l i t t l e  information 
i s  a v a i l a b l e  on t h e  p o s s i b l e  e x t e n t  t o  which s u r f a c e  a lbacore  occur  i n  t h i s  
p a r t  of t h e  P a c i f i c  Ocean. Taking i n t o  account t h i s  l a c k  of d a t a  wi th in  i t s  
tuna s tock  assessment programme f o r  t h e  e n t i r e  reg ion ,  ORSTOM (Office de l a  
Recherche S c i e n t i f i q u e  e t  Technique Outre-Mer) organised a s u r f a c e  a lbacore  
survey i n  t h e  Cent ra l  and Western South P a c i f i c .  
The o b j e c t i v e s  of t h i s  survey w e r e  : 
(1) t o  check f o r  t h e  presence of s u r f a c e  a lbacore  us ing  t r o l l i n g  l i n e s ;  
(2) t o  desc r ibe  t h e  oceanographic condi t ions  of t h e  area surveyed and 
i d e n t i f y  favourable  condi t ions  f o r  concent ra t ion  of su r face  a lbacore ;  
(3) t o  assess t h e  importance of t h e  sub t rop ica l  convergence upon 
s u r f a c e  a lbacore  concent ra t ion ,  and t h e  use fu lness  of satell i te SST c h a r t s  
f o r  l o c a t i n g  favourable  a lbacore  waters. 
1. The survey 
The survey prepared by t h e  ORSTOM Centres of New Caledonia and French 
Polynesia ,  took p l ace  from 12  February t o  4 March 1982 on board t h e  R.V. 
CorioZis from Papeete t o  Noumea via  40'5. The area surveyed f o r  a lbacore  
occurrence extended from 157"W t o  180" between 38" and 42 's .  The vessel t r a c k  
is shown in  Figure 1. 
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2. The vessel and f i s h i n g  gear  
Corio l i s ,  a 37 metre research  vessel, w a s  f i t t e d  wi th  two o u t r i g g e r s  
and 9 t o  10 t r o l l i n g  l i n e s .  Three l i n e s  of between 50 and 75 metres l eng th  
were set on each t r o l l i n g  po le  and 3 o r  4 l i n e s  were f i x e d  a t  t h e  s t e r n  of  
t h e  v e s s e l .  This  r igg ing  is similar t o  t h a t  employed by t h e  French a lbacore  
su r face  f i s h e r y  i n  t h e  North A t l a n t i c  Ocean. 
T r o l l i n g  w a s  performed from d a m  t o  dusk a t  a speed of between 6 and 
8 knots .  The 21  c r u i s i n g  days were rather s h o r t  f o r  t h e  completion of  t h e  
3925 n a u t i c a l  m i l e s  of t h e  vessel track. Therefore t h e  survey w a s  n o t  extended 
f u r t h e r  than  4 2 " S ,  and p laces  where a lbacore  were caught were n o t  worked 
twice o r  i n  c i rc le  as they  would have been by a commercial f i s h i n g  vessel. 
3. S c i e n t i f i c  procedure 
Hydrographic d a t a  were c o l l e c t e d  a t  16 d i f f e r e n t  s t a t i o n s .  Recorded 
measures inc lude  temperature (OC), s a l i n i t y  ( o / o o )  and oxygen (ml / l )  a t  
twelve d i f f e r e n t  levels between t h e  s u r f a c e  and 500 metres deep, and 
ch lorophyl l  'a' (mg/m3) a t  8 levels between O and 200 metres. To o b t a i n  a 
b e t t e r  assessment of t h e  hydrographic cond i t ions  of t h i s  area, s c i e n t i s t s  
on board had a l s o  a t  t h e i r  d i sposa l  a l l  t h e  oceanographic d a t a  of a previous 
c r u i s e  (19-01 t o  08-02-82) which had surveyed t h e  area from Papeete as f a r  
south  as 37"s.  
Ordinary b i o l o g i c a l  d a t a  were recorded f o r  each f i s h  hauled on 
board : f o r k  l eng th  t: 0.5 cm, weight k.O.1 kg, sex ,  ma tu r i ty ,  stomach 
con ten t s  and p a r a s i t e  occurrence.  
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relationship for Albarore (ThunnuS alalunga) 
caught during PROSGERMON 82 survey in the South - 
Pacif íc Ocean. 
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Once t h e  f i r s t  a lbacore  w a s  caught,  t h e  t r a c k  of t h e  vessel w a s  set 
s o  as t o  keep i t  i n  waters favourable  t o  t h e  occurrence of s u r f a c e  a lbacore .  
The t r a c k  w a s  a l s o  designed t o  o b t a i n  s u f f i c i e n t  d a t a  t o  desc r ibe  t h e  hydro- 
graphic  condi t ions  of t h e  area surveyed. 
4 .  Resu l t s  
4 .1  Exploratory f i s h i n g  
T r o l l i n g  f o r  f i s h  commenced on t h e  morning of 18 February a t  38"S, 
bu t  no a lbacore  were caught u n t i l  sea su r face  temperature w a s  below 18°C 
(39"s) .  Owing t o  the  l a c k  of t i m e  and t h e  f a c t  t h a t  t r o l l i n g  f o r  a lbacore  
can b e  performed only during day t i m e ,  no more than  45 hours were spent  
f i s h i n g  i n  favourable  waters. During t h e s e  45 hours ,  39 f i s h  were caught 
and landed on board and about 30 more were hooked bu t  l o s t .  
Expressed pe r  100 l ine-hours ,  t hese  ca tches  r ep resen t  a rate of 
1 7  f i s h  which i s  comparable wi th  t h e  rate of 19.3 f i s h  pe r  100 l ine-hours  
obta ined  by t h e  New Zealand a lbacore  surveys from 1972 t o  1975 (Roberts,  
1980).  No o t h e r  spec ie s  b u t  a lbacore  were captured,  and no f i s h  o r  b i r d  
schools  were spot ted  dur ing  t h e  t i m e  t h e  vessel spent  i n  ' 'albacore waters". 
4.2 F ish  s i z e  
Albacore l eng th  frequency d i s t r i b u t i o n  as w e l l  as t h e  length-weight 
r e l a t i o n s h i p  are given i n  Figure 2. 
. Albacore are from four  d i f f e r e n t  age groups,  probably from two 
t o  f i v e  years .  A l l  f i s h  b u t  one (a  female of 15  kg) were immature. F ish  
s i z e  d i s t r i b u t i o n  i s  s i m i l a r  t o  those  of t h e  New Zealand a lbacore  f i s h e r y  
except  f o r  t h e  lack of f i s h  under 60 cent imet res .  This  could be due e i t h e r  
t o  t h e  real l a c k  of t h i s  s i z e  class f i s h  a t  t h i s  t i m e  of t h e  year  i n  t h e  
area surveyed o r  t o  t h e  s e l e c t i v e n e s s  of our  f i s h i n g  technique ( d i f f e r e n t  
t r o l l i n g  speed o r  gea r ) .  
4.3 Hydrographic condi t ions  
Hydrographic d a t a  c o l l e c t e d  dur ing  t h i s  c r u i s e  confirmed t h a t  a lbacore  
are p resen t  i n  t h e  su r face  o r  sub-surface l a y e r s  of  t h e  sea when temperature 
i s  gene ra l ly  below 1 9  " C .  Albacore w e r e  caught i n  t h e  s u b t r o p i c a l  convergence 
zone. This  p a r t i c u l a r  area r e p r e s e n t s  t h e  f r o n t a l  zone between t h e  t r o p i c a l  
water t o  t h e  n o r t h  ( sea  su r face  temperature  (SST) over  20°C and s a l i n i t y  
over  35.35 O/",,) and t h e  temperate o r  sub-antarc t ic  water t o  the south 
(S.S.T. cooler  and s a l i n i t y  cons tan t  and around 34 .750/00)  (Figure 3) .  On 
t h e  s u r f a c e ,  t h e  main c h a r a c t e r i s t i c  of t h i s  convergence i s  t h e  o rgan i sa t ion  
of t h e  16°C t o  19°C isotherms i n  a f r o n t  ( isotherms c l o s e  together) (Figure 4 )  
I n  these  waters, t h e  thermocl ine is w e l l  marked. It is  loca ted  
between 50 and 75 metres deep and t h i s  could account f o r  t h e  lack of f i s h  
a c t i v i t y  a t  t h e  sur face .  The thermocl ine acts as a b a r r i e r  t o  t h e  f i s h :  
when i t  is shallow f i s h  are c l o s e  t o  t h e  su r face ;  when i t  i s  r a t h e r  deep, 
as w a s  t h e  case he re ,  they  spread ou t  i n  t h e  e n t i r e  water volume between t h e  
s u r f a c e  and t h e  thermocline.  Primary p roduc t iv i ty  i n  t h e  f r o n t a l  zone was  
much h igher  than  f u r t h e r  n o r t h  i n  t h e  t r o p i c a l  waters. This h ighe r  primary 
product ion i s  t h e  base of  a food cha in  and a lbacore  stomachs were f i l l e d  
wi th  small f i s h  and crus taceans .  These genera l  condi t ions  are similar t o  
those  p r e v a i l i n g  i n  t h e  North P a c i f i c  and A t l a n t i c  s u r f a c e  a lbacore  
f i s h e r i e s  . 
c 5 
, 
4 Hydrographic d a t a  a l s o  showed t h a t  t h e  s u b t r o p i c a l  convergence i n  
the  South P a c i f i c  Ocean does n o t  e x a c t l y  p a r a l l e l  l i n e s  of l a t i t u d e  and 
is loca ted  f u r t h e r  south when moving w e s t .  
5. Conclusion and d i scuss ion  
This  survey demonstrates t h a t  hydrographic s t r u c t u r e s  favourable  
t o  t h e  occurrence of a lbacore  a t  t h e  sea s u r f a c e  are present  i n  t h e  c e n t r a l  
and western South P a c i f i c  Ocean dur ing  t h e  summer season. Albacore were 
caught i n  t h e s e  waters us ing  su r face  t r o l l i n g .  The sub t rop ica l  convergence 
induces the  concent ra t ions  of a lbacore  and t h e  l o c a l i s a t i o n  of t h i s  conver- 
gence on satell i te sea su r face  temperature c h a r t s  corresponds t o  t h e  15°C t o  
19°C s u r f a c e  isotherms when they  are organised i n  a f r o n t .  
The small number of days spent  i n  t h i s  area and t h e  small s i z e  of 
the  a lbacore  sample do no t  a l low any i n d i c a t i o n  of t h e  s i z e  of t h e  s t o c k  
a v a i l a b l e  t o  a su r face  f i s h e r y .  
FIGURE 3 .  Temperature-Salinity diagrams which show t h e  progress ion  
from t h e  t r o p i c a l  waters (POLYDROTHON S t a t i o n s  20 & 25) 
t o  t h e  t e n p e r a t e  waters (POLYDROTHON S'cation 16 and 
PROSGERMON-S'cations 1 81 2) meridian band 157-1S9"W - 
l a t i t u d e  15-40"s. 
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The l a c k  of f i s h  and b i r d  ac t iv i t ies  a t  t h e  su r face  #could c e r t a i n l y  
make t r o l l i n g  more d i f f i c u l t  and less product ive.  However, t h e  use  of 
depressors  t o  keep t h e  l i n e s  under t h e  su r face  wauld probably inc rease  t h e  
hook rate as a lbacore  seem t o  s t a y  i n  subsurface waters, Line p u l l e r s  t o  
h a u l  t h e  lines in  would a l s o  make f i s h i n g  more e f f i c i e n t .  Albacore g i l l n e t  
f i s h i n g  r e c e n t l y  developed by t h e  Japanese i n  t h e  Cent ra l  North P a c i f i c  could 
w e l l  be used i n  the  South P a c i f i c .  
An o f f shore  summer a lbacore  f i s h e r y  i n  the  South P a c i f i c  Ocean should 
be based on t h e  east coas t  of New Zealand o r  on Rapa I s l and ,  the southernmost 
i s l a n d  of French Polynesia  i n  t h e  Aus t r a l s  group. Easter I s l and  from Chile  
could a l s o  be used as a base f o r  such a f i s h e r y .  These two i s l a n d s  are wi th in  
two t o  fou r  steaming days from t h e  a lbacore  waters. 
From New Zealand t h e  p re sen t  a lbacore  f i s h e r y  can ex tend  i t s  
act ivi t ies  eastwards.  A g i l l n e t  f i s h e r y  could work a l s o  t o  t h e  east of t h e  
c o a s t a l  f i s h i n g  grounds i n  t h e  Cent ra l  South P a c i f i c .  
Of course,  more s c i e n t i f i c  and explora tory  surveys are necessary  
be fo re  any commercial f i s h e r y  can be  developed i n  t h i s  area. The f i r s t  r e s u l t s  
on t h i s  c r u i s e  need t o  be confirmed and more d a t a  need t o  be c o l l e c t e d ,  and 
ORSTOM t h e r e f o r e  p l ans  t o  conduct another  survey by t h e  beginning of 1984. 
This second survey w i l l  cover t h e  same area, t o  confirm t h e  r e s u l t s  of t h e  
1982 survey:, and w i l l  extend f u r t h e r  east, up t o  t h e  south of Easter I s l and  
(Figure 4 ) .  
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FIGURE 4.1 Potential  f i sh ing  zone f o r  surface Albacore in  the  Central South Pac i f ic  Ocean. 
References 
ROBERTS, P.E., 1980. Surface d i s t r i b u t i o n  of a lbacore  tuna,  Thunnus a?YaZunga 
Bonnaterre,  i n  r e l a t i o n  t o  t h e  Subt ropica l  Convergence Zone east of 
New Zealand. F i s h e r i e s  Research Div is ion  Pub l i ca t ion  418. New 
Zealand Journa l  of Marine and Freshwater Research, 1980, 14(4)  : 
373-380. 
